Fourier-transform (FT) spectrometers [1] are widely employed in the infrared spectral region (FTIRs) due to the lack of cheap multiplex detectors. They use an interferometer (usually a Michelson) to create two time-delayed replicas of the incoming light. A single-pixel detector then records an interferogram (i.e. the overall incident energy as a function of the optical path difference), whose FT directly provides the light spectrum. The extension of FT spectrometers to the visible/UV wavelengths calls for complicated setups to guarantee a sufficient positioning accuracy of the interferometer (typic To this purpose, we have recently introduced a passive commonpath ultra-stable interferometer based on birefringence (called TWINS) with -length stability and reproducibility. We have successfully employed it for linear spectroscopy, realizing a visible/near-IR spectrometer and spectrophotometer over one octave of bandwidth [2] and for non-linear spectroscopy, performing Stimulated Raman Scattering (SRS) spectroscopy and microscopy [3] .
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In this paper, we present a further application of FT non-linear spectroscopy based on the TWINS interferometer, namely pump-probe spectroscopy [4] . Pump-probe is a very flexible and broadly used ultrafast spectroscopy technique to measures excited-state dynamics of a large range of samples. Differential transmission 10 -6 -10 -7 can be detected using low-energy laser oscillators running at MHz repetition rate. However, no multi-channel detector exists running at these refresh rates, so that typically one has to perform serial measurements at different wavelengths to reconstruct the spectra. Using our FT spectrometer, we can access ear: the signal, as recorded by the lock-in, directly provid . Fig. 1(a) presents the experimental set-up, based on an Erbium-doped fiber laser, providing 70-fs pulses at nd 40-MHz repetition rate. The pump pulse is its d at 20-MHz frequency. The probe consists of a broadband supercontinuum covering the 950-1450 nm region. After the sample, the probe crosses a TWINS interferometer, comprising two polarizers and two birefringent blocks. The second block is shaped in form of two wedges: one is fixed and one is movable across the beam, to finely vary the delay of the two collinear probe replicas. Finally, a photodiode and a high-frequency lock-in amplifier measure the pump-induced changes of the interferogram as a function of the optical path difference. Fig. 1(b) presents the twotest sample, a spincoated semiconducting single-walled carbon nanotube (SWNTs). The strong positive signal peaking at 1065 nm is due to ground-state photo bleaching of the first excitonic transition of the SWNTs, decaying on the ps-timescale due to non-radiative ground-state recovery. The great advantage of our detection scheme consists in running at high modulation frequencies, where the laser relative intensity noise is typically the lowest ×10 -6 rms noise in 1-s measurement time for our system), employing a single-channel detector and single-channel lock-in amplifier. 
